OBLON, SPIVAK, ET AL 
DOCKET #: 219138US2SRD 
ENV: Hiromi YUASA, et al. 
SHEET _1_ OF 11 



OBLON, SPIVAK, ET AL 
DOCKET #: 219138US2SRD 
INV: Hiromi YUASA, et al. 
SHEET _2_ OF_LL_ 



FIG.4 




AAAHWWVW 




wvAAyv 



Lower Underlayer Antiferromagnetic Spin-dependent Protective Upper 



electrode layer 
Ta PtMn 

P=120/iQcm, 300// Qcm 



resistor portion layer e | ectrode 



CoFe,NiFe 
U/x Qcm,19^Qcm 

FIG.5 



Ta 

120/^Qcm 




10 20 30 40 50 60 70 80 90 100 
Fe concentration [at.%] 

FIG.6 



OBLON, SPIVAK, ET AL 
DOCKET #: 219138US2SRD 
INV: Hiromi YUASA, et al. 
SHEET _3__ OF_LL_ 



o 
DC 

i 

< 



m 



r :; . 




10 20 30 40 50 60 70 80 90 100 
Fe concentration [at.%] 

FIG.7 



nj 



o 
cc 

1 



S 2- 



1 - 




20 40 60 80 

Co concentration [at.%] 



loo" 



FIG.8 



OBLON, SPIVAK, ET AL 
DOCKET #: 219138US2SRD 
INV: Hiromi YUASA, et al. 
SHEET _4_ OF_JLL_ 




Ni 0.00 0.25 0.50 075 1.00 Fe 
Fe at. concentration 



FIG.9 




-i •— 1 , ■ 

0 10 20 

Cu addition amount [at.%] 

FIG.11 



OBLON, SPIVAK, ETAI, 
DOCKET*: 219138US2SRD 
* ., * INV: Hiromi YUASA, et al. 

SHEET _5_ O F 11 



Co concentration [at.%3 
80 60 40 20 



FIG.10A 




0 10 20 30 40 
Fe concentration and Ni concentration 

Fe concentration [at.%] 
80 60 40 20 




FIG.10B 



0 10 20 30 40 50 
Ni concentration and Co concentration [at.%] 



Fe concentration [at.%] 
40 




FIG.10C 



0 10 20 30 40 r 50 
Ni concentration and Co concentration [at.%] 



OBLON, SPIVAK, ET AL 
DOCKET #: 219138US2SRD 
INV: Hiromi YUASA, et al. 
SHEET 6 OF_l_L 




FIG. 13 



OBLON, SPIVAK, ET AL 
DOCKET #: 219138US2SRD 
INV: Hiromi YUASA, et al. 
SHEET _2_ OF_Jj_ 




FIG. 14 




FIG. 15 



OBLON, SPIVAK, ETAL 
DOCKET #: 219138US2SRD 
INV: Hiromi YUASA, et al. 
SHEET J8_OF_LL 




FIG.16B 



OBLON, SPIVAK, ET AL 
DOCKET #: 219138US2SRD 
^ INV: Hiromi YUASA, et al. 

SHEET OF 11 




FIG. 18 



OBLON, SPIVAK, ET AL 
DOCKET #: 219138US2SRD 
INV: Hiromi YUASA, et al. 
SHEET _LQ_ OF_LL_ 




FIG. 22 



OBI.ON, SPIVAK, ET AL 
«l * s * DOCKET #: 219138US2SRD 

INV: Hiromi YUASA, et al. 
SHEET _U_OF_U_ 




fy <i Fe{%) 

I FIG. 20 

•StJSff 

fir 



Fe 




FIG. 21 



